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Background: Individuals with cystic fibrosis (CF) are deemed at risk of developing urinary incontinence (UI) due to repeated coughing and other
factors causing increased pressure on the pelvic floor. Increased incidence of UI is recognised in women and increasingly in men and children.
However, there is little comparison with normal controls and other respiratory conditions with chronic cough. Our aim was to report the incidence,
degree and impact of UI in 9–16 year olds related to clinical status in CF, compared to these.
Methods: 9–16 year olds were invited to fill in a self-administered anonymous/confidential questionnaire at clinic. Data recorded were sex, age,
height, weight, spirometry expressed as percentage predicted. Normal controls — age and sex only recorded.
Results: No significant differences were found between incidence of UI (21% CF; 22% respiratory; and 17% normal controls, P=0.43). No
relationship found between respiratory or nutritional status and UI. Laughing, exercise and cough were the most common causes of UI. No
difference between groups for age range, physiotherapy, breathlessness, antibiotics, urinary tract infections and menarche. Only 6% reported more
than a few drops of UI.
Conclusion: Incidence of urinary incontinence is no different between 9–16 year old girls and boys with CF, and controls.
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Individuals with cystic fibrosis (CF) are at risk of developing
urinary incontinence (UI) due to repeated coughing causing
increased pressure on the pelvic floor [1,2]. It is potentially
detrimental to respiratory status as forced expiratory man-
oeuvres (cough, lung function tests, etc), participation in
exercise, maybe affected by individuals trying to avoid
occurrence of UI. Existing literature in CF states that for
many, UI is perceived to cause few problems but for others it is
distressing and impacts considerably on their life [12].
Identification of UI is deemed important as it is treatable and
could potentially be prevented.⁎ Correspondence author. Physiotherapy Department, Birmingham Children's
Hospital, B4 6NH, UK. Tel.: +44 121 333 9480; fax: +44 121 333 9481.
E-mail address: wendy.browne@bch.nhs.uk (W.J. Browne).
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doi:10.1016/j.jcf.2008.09.002Urinary incontinence is now a recognised problem in women
with CF [1], with prevalence rates of 30–68% [3–6]. In men
with CF, two studies report incidences of 2.4% [6] and 16% [7].
In girls with CF incidences of 47% (12–19 years) [8], 31% (5–
18 years) [9], 18.8% (6–17 years) [10] and 33% (11–17 years)
[11] have been reported; and in boys with CF 2% (5–18 years)
[9] and 9.4% (6–17 years) [10]. It is unclear at what age or at
what stage in the disease process urinary incontinence becomes
a problem. The major cause of leakage is reported as coughing
[1].
The literature shows that UI in children with cystic fibrosis is
recognised worldwide and is becoming part of routine manage-
ment in CF [13]. However, a clear need for this must be
demonstrated as this adds to the burden of treatment.
If coughing is a factor involved, then raised incidence could
potentially be expected in other respiratory conditions with
chronic cough, i.e. asthma, primary ciliary dyskinesia and
bronchiectasis.d by Elsevier B.V. All rights reserved.
Table 1
Age and sex distribution of participants
Numbers and
age range
Group
1 — CF
Group 2—
Respiratory
Group 3 —
Normal
Number 81 55 58
Girls 36 (44%) 21 (38.2%) 28 (48.3%) 2 missing
dataBoys 45 (55.6%) 34 (61.8%) 28 (48.3%)
Median age
(range)
Girls 12.1
(9.2–17.3)
12.3
(9.6–16.2)
11.39
(9.2–16.1)
Boys 12.6
(9.0–16.7)
12.9
(9.0–17.3)
12.88
(9.6–16.0)
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comparison with another respiratory condition (asthma) and
controls, and these only study girls. They found an incidence of
16% in 11–17 year old females with asthma, compared to an
incidence of 7% in a normal group and 33% in CF.
Two adult studies, looking at the incidence of UI in
bronchiectasis and chronic obstructive pulmonary disease,
have found higher levels than in the normal population [14,15].
Most studies of urinary incontinence in childhood look
globally at incontinence and bedwetting, and not specifically at
stress related causes. These are also done by a variety of
different questionnaires. A normal control group is needed to
establish a comparative incidence with CF.
Our aim therefore was to report the prevalence, severity and
impact of daytime UI in 9–16 year olds with CF, compared to
other respiratory conditions and a control population and
identify any common factors.
2. Methods
2.1. Participants and intervention
Potential participants were identified from clinic lists for
cystic fibrosis, respiratory and fracture clinics at a tertiary
children's hospital. During the study period, all males and
females aged 9 to 16 years were sent information a week
prior to their clinic appointment. Clinic attendees were
invited to fill in a questionnaire whilst waiting. However, not
all clinic attendees could be asked to participate if clinic was
busy.
Group 1 all had CF. Group 2 all had a chronic respiratory
condition (asthma, bronchiectasis or primary ciliary dyskinesia)
causing chronic cough. Group 3, from the fracture clinic, were
used as an easily accessible ‘normal’ group with exclusions for
any ongoing respiratory or neurological condition.
Participants were excluded if they or their parent/carer could
not understand written or spoken English sufficiently.
2.2. Questionnaire design
A self-administered, confidential questionnaire was used to
assess prevalence, severity, impact and possible factors
involved in UI in the CF and respiratory groups, and a shorter
anonymous version to assess prevalence in the normal group.
Questionnaire design was based on previously used one in CF
[5], but extended and adapted for children and piloted before
use. Bedwetting was clearly excluded. It was not possible to use
a previously validated questionnaire as published paediatric
one's have not been biased towards stress type causes of
incontinence from coughing etc, and adult one's needed to be
adapted for a paediatric population. This obviously makes our
results less robust as our questionnaire has not been validated,
and results can't be directly compared to other studies using
different questionnaires. However other studies have not
published questionnaires used in paediatric CF groups so we
were unable to utilise this information when designing our
study.Written informed consent/assent was obtained from all
parents/children who filled in the confidential questionnaires.
Ethical approval was obtained for this study from the local
research ethics committee.
Clinical data recorded, where available, were sex, age,
height, weight, lung function (percentage predicted forced vital
capacity (FVC) and forced expiratory volume in 1 s (FEV1)).
‘Z’ scores for height, weight and body mass index (BMI) were
calculated using standardised UK data [16–18]. Group 3 only
had age and sex recorded. Percentage predicted spirometry was
used to indicate CF lung disease severity/respiratory status, and
height, weight and BMI ‘z’ scores for nutritional status, and thus
allow comparisons with the respiratory clinic patients.
2.3. Statistical analysis
Sample size calculated was 100, 50 and 50 patients in each
group, to have a 96% chance of detecting a difference between a
CF patient proportion and a respiratory or ‘normal’ group
proportion of 0.020 (odds ratio of 0.211) at the 5% 2 sided
significance level, looking at incidence of UI. (Total sample size
of 200). This was based on total prevalence estimates for both
boys and girls. It assumed that the prevalence in the respiratory
group would be a little higher than in the normal controls.
Statistical analysis was performed using Minitab version 14.
3. Results
211 questionnaires were returned. After exclusions, a total of
194; 81 from Group 1 (CF); 55 from Group 2 (Respiratory): and
58 from Group 3 (‘normal’). Response rates from eligible
population were 63% and 72% respectively for groups 1 and 2.
This includes clinic attendees who were not offered ques-
tionnaires due to time constraints. It was not possible to get a
response rate for Group 3.
No significant variation was found between the distribution
of age and sex in each group (P=0.359, Mann–Whitney U test)
(Table 1).
3.1. Prevalence of incontinence
Incidence of UI was based on response to one question
asking if they had ever wet themselves, but not including bed
wetting. On piloting the questionnaire, individuals interpreted
Table 2
Incidence of accidental wetting
Incidence of accidental wetting Group 1 CF Group 2
respiratory
Group 3
normal
Never 53 (65%) 39 (71%) 46 (79%)
Once 11 (14%) 5 (9%) 2 (3%)
Few occasions 15 (19%) 9 (16%) 8 (14%)
Quite/very often
and regularly
2 (2%) 3 (5%) 2 (3%)
Total subjects reporting UI 28 (35%) 17 (30%) 12 (20%)
Total subjects reporting UI more than
once
17 (21%) 12 (22%) 10 (17%)
Girls reporting UI more than once 11 (30%) 4 (19%) 7 (25%)
Table 4
Subgroup — ‘wetters’ from the CF and respiratory groups
Causes wetting When chest good When chest bad When bursting
for a wee
Cough 4 (8.7%) 7 (15.22%) 16 (34.78%)
Laugh/giggle 13 (28.26%) 8 (17.39%) 21 (45.65%)
Walking 1 (2.17%) 2 (4.35%) 4 (8.7%)
Lung function tests 0 0 5 (10.87%)
Physiotherapy 1 (2.17%) 0 2 (4.35%)
Sneezing 3 (6.52%) 4 (8.7%) 8 (17.39%)
Lifting 1 (2.17%) 2 (4.35%) 3 (6.52%)
Exercise 9 (19.57%) 8 (17.39%) 9 (19.57%)
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childhood.
Results show all those who reported UI, then narrowed to
only those who reported UI on more than one occasion (see
Table 2).
Incidence of UI, on more than one occasion, in Group 1 (CF)
was 21%; Group 2 (respiratory) was 22%; and Group 3
(normal) was 17%.
There was no statistical significance between incidence on
one or more occasion; or on more than one occasion between
the groups (P=0.427, Pearson chi-squared test).
When looking specifically at those who report UI once or
more, 93% in Group 1 (CF), 83% in Group 2 (respiratory), and
75% in Group 3, confirm factors linked to stress incontinence as
a cause.
3.2. Subgroup analysis of the CF and respiratory groups
Further analysis was made of the data collected for the CF
and respiratory groups. As although we have shown no
difference in incidence between the three groups, we have
shown that stress incontinence is present at the same level that
others think intervention is appropriate [11].
Severity was looked at objectively in terms of reported
frequency of UI and subjectively by the reported amount of
wetting.
No difference was shown between the 2 groups for weight
and BMI z scores, and percentage predicted FEV1 and FVC.
However, height z score showed a trend for the CF group to be
shorter (P=0.071, Mann–Whitney U test; P=0.017, Wilcoxon
Signed Rank test), (see Table 3).
Analysis of variance for height, weight, BMI z scores and
predicted FEV1 and FVC values showed no statisticalTable 3
Disease and nutritional status of cystic fibrosis and respiratory patients
CF Respiratory
Value mean (SE mean) Missing Value mean (SE mean)
Height z score −0.67 (0.12) 3 −0.32 (0.19)
Weight z score −0.31 (0.12) 3 −0.02 (0. 2)
BMI z score +0.11 (0.12) 3 +0.28 (0.16)
FEV1 % predicted 89.24 (2.38) 1 92.92 (3.64)
FVC% predicted 96.41 (1.89) 1 100.35 (2.83)significance when looked at by clinic attended, sex, and
wetting. Therefore no relationship was observed between UI
and either respiratory or nutritional status for either group or
sex.
Further analysis then was made of those who reported UI in
groups 1 (CF) and 2 (respiratory).
There was no difference between age ranges of those
reporting UI in either clinic when looking at frequency of UI. UI
occurred in all frequency categories (see Table 2 for categories)
across the age spectrum between the minimum and maximum
ages of 9–17 years. It was not possible to establish at what age
UI became a problem.
3.3. Causes of incontinence
From groups 1 and 2, 46 individuals reported accidental
wetting. When looking at this new group of those reporting UI
there were 28 with CF (61%) and 18 from the respiratory group
(39%). Further analysis is on those reporting UI.
UI and severity were not linked to age. When comparing
those reporting UI and those not reporting UI there was no
significant differences associated with physiotherapy, breath-
lessness, antibiotics, urinary tract infections and menarche.
When looking at cough there is an increased incidence of UI
associated with coughing during exercise when the chest is
subjectively ‘good’ (P=0.009, Pearson chi-squared), but not
when the chest was not good. How ‘good’ an individual's chest
was, was a subjective decision for the individual, and not
objectively defined.
The most common triggers to incontinence were laughing/
giggling, cough and exercise (see Table 4). Cough was reported
less as a trigger when their chest was ‘good’. Whereas laughing/
giggling and exercise were reported as factors irrelevant of how
their chest was. The most reported factor was laughing/giggling
when ‘busting for a wee’.2 sample T test Kruskal Wallis/
Mann–Whitney
Missing Difference (95% confidence interval) P value
11 −0.35 (−0.8, 0.1) 0.125 P=0.071
10 −0.29 (−0.71, 0.12) 0.181 P=0.123
11 −0.16 (−0.56, 0.24) 0.424 P=0.253
9 P=0.277
9 P=0.237
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85% report the degree of UI to be only a ‘few drops’, with 6
(13%) having had to change at least their underwear.
60% report being ‘not bothered’, or only ‘slightly bothered’
by wetting themselves. Of the remainder, 28% are ‘very
bothered’ or find it ‘awful’. How bothered you are is not linked
to age, sex or whether UI has occurred once or more often.
69% of those who had reported UI said it had no impact on
their life. The other 31% reported most impact on aspects of life
involving school, friends, trips and sport.
The main tactic for avoiding UI was using the toilet
more often (52%). 20% had not told anyone about wetting.
For the remainder, 70% had told their mums, only 5% had told
a health professional. Others informed were: father (20%),
other family (11%) and friends (2%). The main reasons for
not telling anyone else were embarrassment, and not thinking
it was important.
4. Discussion and limitations
We have not shown any statistically significant differences
between the prevalence of UI within our 3 groups.
We found no relationship between respiratory and nutritional
status and UI.
The incidence of UI in the CF group is similar to other
studies. What is different is that we have shown no dif-
ference between the CF, respiratory/chronic cough and control
groups.
The incidence of UI on more than 1 occasion that we found
in CF (30% girls and 13% boys) is similar or higher than that
of other studies. However, the 17% overall incidence of UI is
higher than expected in the ‘normal’ control group. Incidence
in normal populations has been reported at 12.5% in 11–
12 year olds, and 3% in 15–16 year olds [19]; 8% in Belgian
10–14 year olds [20] and 2% age 12 in Japanese children [21].
The incidence we found in ‘normal’ girls is also high at 25%. It
is possible that there are factors in this ‘normal’ group that
were not taken into account. For example, lower limb fractures
may have affected their ability to get to a toilet, as we did not
specifically exclude this. However, the incidence was also high
in the respiratory group.
The power of the studymay not have been sufficient to detect a
difference between the groups, even having used a power
calculation. The numbers in our subsets of males and females,
when looking at those reporting UI for each group, are also small.
Prasad et al's [11] study uses very similar groups, and they do
show a significant difference between them, as well as showing
an association with lower BMI scores, an indicator of disease
severity.
In those who did report UI, laughing, exercise and cough
were the most common causes of UI. This is similar to other
reported studies in CF. There was no difference between
groups for age range, physiotherapy, breathlessness, anti-
biotics, urinary tract infections, onset of menstruation and
urinary incontinence. These factors vary between studies al-
ready reported, as to whether they are linked with wetting ornot, but none of the studies involve large numbers. In this
study, only 3 (CF group) and 2 (respiratory group) report
more than a few drops of UI, which is also in accordance with
other studies.
Reported response rates for return of questionnaires are an
absolute minimum and are probably higher, as these rates reflect
those eligible to participate who attended clinic. However, not
all of these were actually asked to participate if the clinic was
busy.
All studies looking at the CF population recommend routine
screening for UI, and most intervention. Current practice in the
UK has changed to incorporate screening and management of
incontinence into routine care, based on national guideline
recommendations [13], and observational studies, of which only
one has a control group.
The evidence to date does suggest a high incidence of UI in
CF with increasing age. What is not clear is the cost/benefits of
screening and intervening, in relation to the impact on an
individual's life; especially when a large percentage says it has
little impact on their life and few request further help. Further
studies should focus on the benefits gained from screening and
interventions. This study suggests that we should raise
awareness of the risks of UI in all groups of children, and
make information, support and advice more accessible for the
few who have a significant problem.
5. Conclusions
In summary, our results showed the prevalence and
severity of UI in the CF group (30% girls and 13% boys) to
be little higher than in the respiratory and normal groups
and not significantly so. We found no relationship between
respiratory and nutritional status, and UI. Laughing, exercise
and cough were the most common causes of UI. In the
respiratory and CF groups, UI incidence was significantly
worse when subjects reported they had a full bladder. There
was no difference between those reporting UI in each group
for age range and other factors. Only 5 report more than a few
drops of UI. The incidence of UI found in the CF group is
similar to other studies in CF children [1], and also in healthy
adolescents [19].
Teams working with CF and other respiratory conditions
need to be aware of urinary incontinence as it is a treatable
condition. However, no studies to date look at outcomes of
interventions in children with CF/respiratory conditions. This
needs to be looked at next as the impact of doing another
physiotherapy intervention for UI adds to the already sig-
nificant treatment burden of CF. There are a small number of
individuals for who this is a significant issue; however this is
not limited to CF.
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